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INTRODUCTION. 


The soy bean, although a plant of ancient cultivation in China, 
Chosen (Korea), and Japan, has become of special importance in the 
world’s commerce only within recent years. In extent of uses and 
value it is the most important lezsume grown in Asiatic countries. 
In these countries the soy bean is used to a very considerable extent 
for human food, the beans being prepared in various ways. As the 
bean contains a valuable oil, large quantities are utilized by first 
extracting the oil and then using the cake for stock feed and as a 
fertilizer. © 

Previous to the Russian-Japanese war, China and Japan were not 
only the greatest producers but also the greatest consumers of the 
soy bean and its manufactured products. About 1908 the first large 
importations of beans were received in Europe and America from 
Manchurian ports. The beans were utilized by extracting the oil, 
which was found valuable for various industrial purposes, leaving 
the bean cake as a stock feed. As the value of the oil and cake came 
to be recognized, new uses and markets were found, and the trade in 
soy beans became one of great importance, until now it has assumed. 


Notre.—This bulletin is intended for general distribution in the Southern States, where it will be of 
special interest to farmers and cotton-oil millmen. It will also be of interest to farmers of the Northern. 
and Central States and to manufacturers of soy-bean food products. 
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such large proportions that the soy bean has become an important 
competitor of other oil seeds. 

As early as December, 1915, several American cotton-oil mills had 
turned to the soy bean as a source of oil and meal on account of the 
scarcity and high price of cottonseed. Other manufacturers are pre- 
paring soy-bean productsforhumanfood. This utilization of American- 
grown beans for the manufacture of oil, cake, and other products will 
undoubtedly greatly stimulate the culture of the crop, which until now 
has been grown in the United States primarily for forage. 


Fic. 1.—A fleet of junks engaged in carrying soy beans to Newchwang, Manchuria, from different points 
in the interior, taking away bean oiland bean cake to other places. (Photographed by F. N. Meyer.) 


SOY BEANS IN MANCHURIA. 


The soy bean is grown in nearly all parts of Manchuria where 
agriculture is conducted except in the extreme north. The beans, 
together with their products—bean cake and oil—form the chief 
exports (fig. 1). The soy bean is always relied upon by the Man- 
churian farmer as a cash crop and constitutes a staple product of 
Manchurian agriculture. 

The conditions under which the soy bean thrives are said to be 


far more varied in Manchuria than in the United States. It is grown 
PS ; 

1 The average market price of cottonseed in the cotton-producing States during the past three years is 

shown by the following figures, furnished by the Bureau of Crop Estimates: September 15, 1914, $13.88 
per ton; September 15, 1915, $20.98 per ton; September 15, 1916, $41.13 per ton. 
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successfully in semiarid regions, in valleys subject to floods in the 
rainy season, and in northern latitudes similar to the Dakotas and 
Minnesota. 

In Manchuria the beans are almost entirely produced by hand 
methods. The seed is usually planted in April in rows 17 inches 
apart, the plants about 2 inches apart in the rows. In some districts, 
however, the beans are planted in 24-inch rows, allowing about 7 
plants to the foot. The harvest takes place in September, the plants 
commonly being pulled before they are quite mature, to avoid 
shattering the pods. The thrashing of the seed is usually accom- 
plished with a stone roller or by trampling, and the wmnowing by 
throwing the beans against the wind. 

The beans are bought by Chinese merchants and stored at rail- 
way stations. No grading is attempted, the stored beans being of 
all varieties and mixed more or less with sand and trash. The 
exporters buy the beans from these merchants simply by weight, 
but before shipment the beans are sorted. 

As to the yields obtained by the Manchurian farmer, there is con- 
siderable variation in the figures given by different authorities. 
Bean experts estimate the yield from 1,100 to 1,600 pounds to the 
acre, commercial authorities from 1,600 to 1,800 pounds, and Jap- 
anese agricultural experts from 400 to 2,000 pounds. In the best 
bean-producing districts the average yield is said to be more than 
1,800 pounds. No reliable statistics as to the cost of production 
are available, but according to data secured from bean growers the 
approximate cost per acre is placed at $4.42. 

Previous to the Russian-Japanese war soy beans and their prod- 
ucts were exported almost entirely to Asiatic countries, Japan being 
the principal consumer. During the war the local demand greatly 
mcreased the production of the crop throughout Manchuria. After 
the withdrawal of the troops, however, it became necessary to find 
new markets for the surplus beans. ‘Trial shipments were made 
about 1908 by Japanese firms to several English oil mills. The 
suitability of the seed for oil and cake was quickly recognized, and 
orders for large consignments were made. The bean trade grew 
rapidly and extended to other European countries and to America. 
The exports of beans from Manchurian ports have increased and 
large quantities of oil and cake are exported annually, as shown in 
Table I. 

The ports of Antung, Dairen, and Newchwang are the principal 
centers of exports from southern Manchuria. Table I shows the 
exports of beans, bean cake, and bean oil passing through these ports 
for the years 1909 to 1913, inclusive. Beans from North Manchuria 
are exported chiefly through Vladivostok, the export figures for 
beans for the years 1912 and 1913 amounting to 338,451 tons and 
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391,410 tons, respectively. 


Adding these quantities to the exports 


of South Manchuria gives 654,705 tons for 1912 and 599,278 tons 
for 1913, which may be taken as representing the total exports of 
beans from Manchuria for these two years. 


TaBLE |.—Erports of soy beans, bean cake, and bean oil from the principal ports of 
South Manchuria, 1909 to 1913, inclusive.} 


Exports and ports. 1909 1910 1911 1912 1913 

Soy beans: Tons. Tons. Tons. Tons. Tons. 
INSTT eae Bee PAS Ie MA LN OAM” SA TTR § 1, 643. 4 136.1 4,591.5 3,639.8] 5,225.6 
ID BITOM. 355 506 eo ecieectitee oie ara ee ee 512, 469.0 | 359,665.3 | 268,732.4 | 182,628.6 | 169,300.8 
ING WChWaneeiiie asocce see semen seeeetee 237,020.6 | 174,562.7 | 154,187.3 | 129,985.1 | 105, 341.8 
Oba econ oe ee ee ee See eee 751,133.0 | 534, 364.1 427,511.2 | 316, 253.5 | 279, 868. 2 
Bean cake: are sae 
[HUN 2s SasosoacancadonusGebonaosDeBeoas 16,349. 6 12, 054. 0 33, 166.5 40, 111.1 42,322. 2 
pn iroriede wee epee chee le oad NEP 318, 825.5 | 277,423.7 | 463,546.2| 378,722.7 | 566, 135.7 
NUW CH WHI ROT teen eee nis ena Sg 356, 499.4 | 327,098.5 | 386,599.1 | 282,877.9 | 298 364.0 
IYO hyo Re Re ES ep ray a a 691, 674.5 | 616,576.2| 883,311.8] 701,711.7 | 906, 821.9 

Bean oil: 

J STALIN eas Sas obocpebaceseasuasepacsoEaes 92.7 149. 6 365. 7 558. 4 192.1 
Diane oe ee ee eee oe Ss Ne NS 10, 850.3} 18,753.2| 33,729.7|  37,466.7| 43,392.3 
Newchwanleitu. Suber ee ee E eee 37, 875.2 |  21,356.2|} 28,039.1| 21,826.2| 20,752.9 
ALO] Reh Ie Sha ae ot ok ete ee 48, 818. 2 40, 259. 0 62, 134.5 59, 851.3 | 64,337.3 


1 Compiled from U.S. Dept. Com., Daily Cons.and Trade Rpts., No.115, p. 922, May 16, 1914. (Hanson, 
G.C. Manchuria’s soya-bean trade.) 


SOY BEANS IN JAPAN. 


The soy bean is cultivated quite extensively throughout the 
Empire of Japan and occupies about 3.8 per cent of the total area 
devoted to the cultivation of rice and other cereals. In many dis- 
tricts it is cultivated not in fields by itself, but in rows along the edges 
of rice and wheat fields. Although not grown to any considerable 
extent as a main crop by the Japanese farmer, the average annual 
production is about 18,000,000 bushels. In quality the beans 
raised in Japan are said to be superior to those of Manchuria and 
Chosen and are used exclusively in the manufacture of food products. 
The imported beans, of which very large quantities are obtamed 
from Manchuria and other Asiatic countries, are used principally 
in the manufacture of bean cake and oil. . 

The methods of culture of this crop, though varying shghtly in 
different provinces, are quite similar to those employed in Manchuria. 
The average yield of soy beans to the acre for the last 10 years is 
15.3 bushels. The highest average yield recorded is 21.6 bushels 
to the acre, while the lowest average yield is 8.48 bushels. Accurate 
data as to the cost of production are not available, but estimates 
made by Japanese agricultural experts place it at about $10 per 
acre exclusive of taxes. The average market price in Japan for 
home-grown beans is about $1 a bushel, while for imported beans 
it is about 70 cents a bushel. 
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The soy bean forms one of the most important articles of food in 
Japan. It is one of the principal ingredients in the manufacture of 
shoyu (soy sauce), miso (bean cheese), tofu (bean curd), and natto 
(steamed beans). The beans are eaten also as a vegetable and in 
soups; sometimes they are picked green, boiled, and served cold with 
soy sauce, and sometimes as a salad. A “vegetable milk’”’ is also 
produced from the soy bean, forming the basis for the manufacture 
of the different kinds of vegetable cheese. This milk is used fresh, 
and a form of condensed milk is manufactured from it. All of these 
foodstuffs are used daily in Japanese homes and for the poorer 
classes are the principal source of protein. To a limited extent, 
soy beans are used as a horse or cattle feed, being sometimes boiled 
and mixed with straw, barley, and bran. 

Table II shows the exports of soy beans and bean oil from Japan dur- 
ing 1913 and 1914. Prior to 1914 soy beans were not listed separately. 


Taste II.—Quantity and value of exports of soy beans and soy-bean oil from Japan to 
foreign countries, 1913 and 1914.1 


Soy beans. Soy-bean oil. 


Country of destination. 1914 1913 1914 


Quantity.| Value. | Quantity. | Value. | Quantity. | Value. 


Pounds. Pounds. Pounds. 

COPE AEH SS Ess ye PN I es USES a oul I eee 62,820 | $1,372 220,155 | $11,328 184, 104 | $10, 198 
Winitedwkung domes yes ees eee nee 589 21 214, 491 11,570 | 1,019,854 | 48, 687 
JONG saosaueososbe Seb SN Onan eeuoEe ee Guess Besecuonealaecescas 73, 890 BDO Mh | larorciate eter retreat 
(COMBO, do oob4ostosocubodasasuGscuccdseagcaeousl|boodcooc 66 3 10,979 588 
VBE) feat Oba ee ae area yl ane Poe LOR pe Ne cle 69, 057 3, 405 333,735 | 16,573 
UmitediStates! Stes oe res Weak ve Neo 421,011 | 10,125 658, 393 34, 386 365,478 | 19,393 
TE UPD eT Ves OE Nar er SI eS a 203; D60;.1 prom ZOOM ee wars es ers a cts tee tesa re ete ae a 
BnitishwAmericace - 27 ijvos i 1 os Pe Ae 246,175 | 4,540 56, 218 3, 234 69, 652 3, 196 
PIS ERAT cee Sen SI in eh ae 18, 070 475 587, 413 30, 101 120, 240 748 
Other/coumtries 22222: oe 52 see eee. 20, 967 SOAR RE A OE Ay Oa ae ere 274,080 | 18,542 

HNO) Pe yee Ra AER Ol en ay | 973,192 | 22,333] 1,879,683 97,934 | 2,378,122 | 117,925 


~ 1Compiled from Annuai Return of the Foreign Trade of the Empire of Japan, 1914. 


As previously stated, Japan has been a large consumer of soy 
beans and soy-bean products from Manchuria, the greater part of 
the beans being used in the manufacture of oil and cake. The im- 
ports from Dairen, Manchuria, the principal port through which 
beans and bean products are exported to Japan, are shown for the 
years 1911 to 1914, inclusive, in Table III. 


TaBLE III.—Quantity of imports of soy beans, soy-bean cake, and soy-bean oil from 
Dairen, Manchuria, into Japan, 1911 to 1914, inclusive. 


Product. 1911 1912 1913 1914 
Tons. Tons. Tons. Tons. 
PSO LOLS) CASE SE Sh SS aw ey an ae aR a eur 162,703 } 103,416 90,651 | 139, 222 
Soy-bean EUS Nea et OU a UR A RT aE ai mene rol ane 357,362 | 357,752 | 492,985 | 447,080 
[SLO nye] oY See 0 CO Le i ea LT el EG Um UA et TA 9, 340 10, 889 3, 964 4,107 


1 Compiled from Dairen Wharf Office Returns, 1911-1914. 
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The soy bean was first introduced into Europe about 1790 and 
was grown for a great number of years without attracting any atten- 
tion as a plant of much economic importance. In 1875 Professor 
Haberlandt, of Vienna, began an extensive series of experiments 
with this crop and strongly urged its use as a food plant for man and 
animals. Although interest was increased in its cultivation during 
the experiments, the soy bean failed to become of any great im- 
portance in Europe. At the present time it is cultivated only to a 
limited extent in Germany, southern Russia, France, and Italy. 

Attempts have been made at various times to introduce the soy 
bean and its products into European markets in competition with 
manufactures from other oil seeds. Owing to the inferior quality 
of the beans and cake received, these efforts were generally unsuc- 
cessful. About 1908, the first large trial shipment of beans was 
made to England. As these were received in much better condition 
than those of previous shipments, the results obtained were so 
satisfactory that, in 1909, 412,757 tons, in 1910, 442,669 tons, and 
in 1911, 321,940 tons were imported by European oil mills. 

Nearly all of the first large 1mportations of beans were taken by 
England, where many of the large oil mills devoted their plants en- 
tirely to the crushing of soy beans. At this time impetus was given 
to the manufacture of soy-bean products by a shortage of cottonseed 
and linseed in England, so the soy bean found a ready market. 

Several English firms manufacturing oil-seed cake conducted a 
series of tests, successfully demonstrating the utilization of the cake, 
meal, and oil of the soy bean. The cake or meal was soon recognized 
as a valuable stock feed in the dairy countries, such as Holland and 
Denmark, where large quantities of oil-seed products are used. The 
oil was found useful for many trade purposes. The oil and cake 
were offered at prices which made soy-bean products strong com- 
petitors of cottonseed manufactures. 

The utilization of the soy bean as an oil seed extended rapidly to 
the continental countries, and the importations of beans from Man- 
churia soon reached enormous proportions. That the soy bean and 
its products have become fully established on the European market 
is shown in Table IV. 
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TaBLeE 1V.—Quantity and value of imports of soy beans, bean cake, and bean oil by 
European countries, 1912 to 1914, inciusive. 1 


1912 1913 1914 

Product and country. - 

Quantity.| Value. |Quantity.. Value. Quantity.) Value. 
| 


Soy beans: Tons. Tons. MOVs. 


United Kingdom........-...---- 188, 760 | $7,630,477 | . 76,452 | $3,093, 863 71,161 | $2,886, 759 
Goermanye sie oe sary Es 96,068 | 3,974,837 | 107,504 | 3,974,838 12, 843 480, 401 
Netherlands Ae leas eh en 42,373 | 1,592,690 27,119 | 1,019,317 19, 308 725, 721 
ARUISSIA emp ee ic reer meme hr. 695 3082505 e 261086) | ROMA OMS | Re epee mem [nha eee es 
BS CLOT ee SUR EE 2 eae 1,625 61, 095 6, 438 199, 684 1, 002 37, 564 
Denmark: eee osetia Sea ee 412 14, 035 4, 425 115,975 8, 187 357, 434 
SOIC W EVEL SAS a Rs a A ash ERO nef srs es Ce NRC SS 34, 318 OTS 8008 Pea es ea ee ee 

DOL a BUS el Soa ates ano BSE Be 329, 933 | 13,303,384 |. 523,292 | 15,783,424 | 112,501 4, 487, 879 

Soy-bean cake: 

Netherlands na ya ee es ee 23, 852 836, 269 7, 230 250), 459 1, 235 43, 964 
Genma my iyi e e NeoLae 7, 080 252, 912 3, 260 111,015 1, 201 41, 258 
FRUISSIA eee iee ee aN 2,059 72,136 | 21,969 396, 944 195 6,507 
Wenmanke le eT Was 7,620 252,834 | 15,490 520, 857 4,964 164, 332 
SIO Gln ne Sree ie SO carne 4,051 139, 391 2,695 91,714 989 33, 394 
IHGA CO Maye a ee eer etc pares ee 1, 952 69, 367 400 14,016 230 7,903 

EGY ES a Wa i en ag ANS 46,614 | 1,622,909 | 51,044 | 1,385,005 8, 814 297, 358 

Soy-bean oil: 

Netherlands? 020.522 222-02 255-2- 4,558 250, 422 | 2, 828 154, 691 10, 015 547, 820 
Belenurme nese. fee | 2, 083 278, 569 363 45, 389 137 16, 957 
Tse) Ke Sa ea eR 2, 252 356, 006 4,642 735, 490 5, 830 953, 403 
FSCO US) TY SES Ne esc ler en aS a See 1,116 154, 434 578 78, 491 313 41, 867 
AUIStH Ar eee eat Mecano e as «oe 617 99, 797 1,314 206, 078 1,395 224, 565 
German yagi Saas pele ayes a 10,902 | 1,450, 134 3, 090 396, 032 2, 459 296, 966 
Tey AVG ey ae eyes ies aire tera a ag 1, 693 249, 486 83 11, 397 208 26, 917 
EVUSSIO yeep ee asi hee its ball unter iC aces 2 ee 5,150 SOS: OVGs|ebe cet eke eee 
Wimite di king dome cera eee to ial e ae 95 11,570 455 48, 687 

ROE Pe rae PU OE AN as Cara | 23,221 | 2,838, 848 18,143 | 2,147, 214 20, 812 2,157, 182 


1 Compiled from Koninkryk der Nederlanden, Statistiek van den in-, uit- en doorvoer; Annual Statement 
of the Trade of the United Kingdom with Foreign Countries and British Possessions; Statistik des 
Deutschen Reichs, Auswartiger Handel. 


SOY BEANS IN THE UNITED STATES. 


Although the soy bean was mentioned as early as 1804 ! it is only 
within recent years that it has become a crop of importance in the 
United States. At the present time the soy bean is most largely 
grown for forage. In a few sections, such as eastern North Carolina, 
however, a very profitable industry has developed from the growing 
of seed. The large yield of seed, the ease of growing and harvesting 
the crop, the value of the beans for both human and animal food, and 
the value of the oil all tend to give this crop a high potential im- 
portance and assure its greater agricultural development in America. 

The soy bean can be grown successfully on nearly all types of soil 
and has about the same range of climatic adaptation as varieties of 
corn. The cotton belt and the southern part of the corn belt are most 
favorably situated for the production of seed of this crop (fig. 2). 
The yields of seed to the acre in various sections of the United States 
range from about 15 bushels in the Northern States to about 40 bushels 
in the northern half of the cotton belt. The average yield in eastern 


1 Willich, A. F. M. American Encyclopedia, 1st Amer. ed., v. 5, p. 13. Philadelphia, 1804. 
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North Carolina is about 25 bushels, although many fields produce 35 
bushels or more to the acre. | 

The growing and handling of soy beans are accomplished almost 
entirely by machinery in this country, the ordinary farm equipment 
meeting all the requirements of this crop. In large bean-growing 
districts, special harvesters for gathering the seed in the field are 
used quite successfully. The cost of production varies from $7.50 to 
$12 per acre, depending on the methods employed in growing and 
handling the crop. The market price per bushel of seed for sowing 
purposes varies in different sections, ranging from $1 in large seed- 
prodtcing sections of the South to $2 or $3 a bushel in the Central 
and Middle States. 


Fig. 2.—Outline map of the United States, showing by double hatching the area to which the soy bean 
is especially adapted for growing for oil production. The area where the soy bean is less certain of profit- 
able production for oil purposes is shown by single lines. 


The first extensive work in the United States with the soy bean 
as an oil seed was entered upon about 1910 by an oil mill on the 
Pacific coast. The beans, containing from 15 to 19 per cent of oil, 
were imported from Manchuria, and the importations, most of 
which are used in the manufacture of oil and cake, have gradually 
increased, asshown in Table V. The oil was extracted with hydraulic 
presses, using the same methods employed with cottonseed and 
linseed. It found a ready market, as a good demand had been 
created for this product by soap and paint manufacturers, which 
up to this time had been supplied by importation from Asiatic 
countries and England. The soy cake, ground into meal, was 
placed on the market under a trade name and was soon recognized 
as a valuable feed by dairymen and poultrymen. The use of the 


/ 
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cake has been confined almost wholly to the Western States, owing 
principally to the high cost of transportation. 

During the last few years efforts have been made at various times 
to interest the cotton-oil mills of the South in the utilization of 
American-grown soy beans as an oil seed, and experiments were 
made by a few mills. No extensive work was entered upon until 
the latter part of 1915. A shortage of cottonseed in the South and 
a surplus of soy-bean seed in eastern North Carolina led to an increased 
interest in the possibilities of this crop. Several cotton-oil mills m 
North Carolina, after preliminary tests, entered upon an extensive 
production of soy-bean oil and meal. This is the first large manu- 
facture of soy-bean products from American-grown seed. Several 
cotton-oil mills at the present time are taking an active part in the 
development of this new industry with American-grown beans. 
With seed at $1 a bushel and the present prices received for oil and 
cake, the mills have found it profitable for them to express the oil. 

An industry which promises to be of importance in a further 
utilization of the soy bean is the manufacture of “vegetable milk.” 
At the present time a factory in New York State is being equipped 
for this purpose. The development of this new enterprise will 
depend primarily upon the demand created among different indus- 
tries not only for the milk, but for the flour or meal remaining after 
the milk is manufactured, which is valuable either as stock feed or 
for human consumption. 

Table V shows the imports of soy beans, bean cake, and bean oil 
into the United States during the last six years. Prior to 1914 
soy beans were not classified separately in the customs returns. 


TaBLE V.—Quantity and value of imports of soy beans, soy-bean cake, and soy-bean oil 
into the United States, 1910 to 1915, inclusive.@ 


Soy beans. Soy-bean cake. Soy-bean oil. 
Year. > TREIL ae aG Eeal ( eG Le (i RG LT TO 
Quantity. | Value. | Quantity. | Value. | Quantity. Value. 
Pounds. Pounds. Pounds. 
TD ie eke ES EI CG ey Ries ais Ls EVR he oe ep eS OU a Not stated.| $1,019, 842 
pL Oh erate cram nea erp nia cea oae  ElOU SS Nl oi b 2,115,422 | $59,626 | 41, 105, 920 2e5aD 107 
FROM AS ae ae ele Sie le ea a ea Pea b 2,416, 052 64,350 | 28,019, 560 1,576, 968 
LIS ape ve peti eM VeRO POURS Seer wel LMU gl UEN Cd y tsbd ad 7, 004, 803 93,002 | 12,340,185 635, 882 
OTA VT ELAR RN cy. 1,929,435 | $49,507 | 3,163,260] 38,255 | 16,360, 452 820, 790 
TAO Ba, ed ols ila SS Sy OS ne 3, 837, 865 87,306 | 5,975,592 64,307 | 19, 206, 521 899, 819 


2 Compiled from Dept. Com., Bur. For.and Dom. Com. For. Com. and Nav. U.S. 1910-1915. 
> Includes bean cake, or bean stick, miso, or similar products, with duty, 40 per cent. 


METHODS OF OIL EXTRACTION. 


The introduction of the soy bean into the Western World for oil 
purposes has not made any changes necessary in the equipment of 
the modern oil mills. The methods used in the extraction of oil from 
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the soy bean are similar to those employed with other oil seeds, such 
as cottonseed and linseed. 

In Manchuria the manufacture of oil and oil cake is not confined 
to large centers, as every small center of bean production has its 
native mill. The method of extracting oil in these native mills is 
decidedly primitive. The beans are first crushed beneath a mill- 
stone and then steamed for about 15 minutes. The resultant mass 
is spread out and placed in circular iron frames, about 6 inches deep. 
Five of these frames are placed one above another in a vertical press, 
consisting of four uprights, with crossbeams at the top and bottom. 
Pressure is applied by means of wedges driven in between the cross- 


SS 


Fic. 3.—Coolies at Newchwang, Manchuria, engaged in carrying loads of soy beans from the junks to big 
stacks, where they are kept until the factory needs them for oil manufacture. (Photographed by F.N. 
Meyer.) 


beams and beams placed on top of the frames, and the oil is thus 
expressed. During the last few years large bean mills equipped with 
modern machinery have been erected, and these are able to extract 
3 or 4 per cent more oil (fig. 3). In these large bean mills only about 
one-half the oil is extracted by the usual process; that is, by crushing 
the beans, steaming them, and using hydraulic pressure. | 

A solvent process of extraction, involving the use of benzine, has 
recently come into use in several English mills, and three such mills 
are in operation in Manchuria and Japan. The seeds are first finely 
crushed and then treated directly by the fat solvent. The oil is 
then taken out of the fat solvent by evaporating the latter, which 
is distilled and used over again. The residue is well dried and then ~ 
ground into a fine meal, which is said to contain no detectable trace 
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of the solvent. By this process, nearly all of the oil is extracted, the 
meal containing only about 1.5 per cent of oil, and 43 to 45 per cent 
of protein. It is contended that by the solvent process more oil 
of a better quality is extracted from the beans and the resultant meal 
is better suited for flour or fertilizer, as it contains less oil. A solvent- 
process mill recently erected in Manchuria has a maximum capacity 
of 80 tons of beans every 24 hours. However, only 50 tons of beans 
were crushed daily, producing 7 tons of oil and 40 tons of meal, the 
3 tons which were lost consisting of moisture, dust, and dirt. 

In the United States two methods of oil extraction—the hydraulic 
and the expeller processes—are used bythe oil mills. Analysesof cake 
produced by these methods show about 9 per cent of oul by the hy- 
draulic method and from 4 to 6 per cent by the expeller method. 
While the cost of producing oil and cake with either process is less 
with the soy bean than with cottonseed, the cost is much less with 
the expeller process and a greater amount of oil is extracted. Hxten- 
sive tests with domestic beans indicate that 1 ton of seed will yield 
by the expeller process an average of 30 gallons of oil and 1,600 
pounds of meal, the difference (about 175 pounds) representing the 
loss due to cleaning and the evaporation of moisture driven off after 
the beans have been crushed and heated. The amount of moisture 
contained in the seeds appears to be a matter of importance in 
Manchuria, not only for the dealer shipping the beans but also for 
the mill owner. It has been estimated that 48 pounds of the 1913-14 
Manchurian crop yielded 4.7 pounds of oil, while only 4.1 pounds 
could be expressed from the same quantity of the 1914-15 crop. 


SOY-BEAN MEAL AS HUMAN FOOD. 


The meal remaining after the oil is extracted from Mammoth soy 
beans is bright yellow in color when fresh and has a sweet, nutty 
flavor. The use of the meal as flour for human food has become an 
important factor in several European countries during the last few 
years and to some extent’ in America as a food of low starch content. 
Soy beans contain at the most but a slight trace of starch, and exten- 
sive experiments in America and Europe indicate the value of the 
bean and its products as the basis of foods for persons requiring a 
low starch diet. 

In England, manufacturers have placed on the market a so-called 
“soya flour,’ which is 25 per cent soy-bean meal and 75 per cent 
wheat flour. This soya flour is being used by bakers in making a 
soy bread which is very palatable and may be found on the market. 
A similar product has been manufactured in Amsterdam for 25 
years. “Soya biscuits” are also manufactured from this flour and 
constitute an article of export from England. 
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German millers have been experimenting to some extent with soy 
meal in making brown bread by mixing with rye flour. As to the 
extent to which this bread is now used, no data are available, but 
it is known that soy meal, on account of the large proportion of 
protein and phosphates it contains, as well as the palatable products 
made from it, is gaining in popularity. Soy-bean flour enters largely 
as a constituent in many of the so-called diabetic breads, biscuits, 
and crackers manufactured as food specialties. 

As a human food, soy-bean flour has been used principally in the 
United States as a special article of diet’ and is sold by a number 
of food companies manufacturing special foods. Extensive tests are 
being conducted by the United States Department of Agriculture 
with soy-bean flour in the making of bread.t. The flour or meal can - 
be successfully used as a constituent for muffins, bread, and biscuits 
in much the same way as corn meal. In these various food products 
about one-fourth soy flour and three-fourths wheat flour have been 
found to be the proper proportions. When a special food of low 
starch content, is desired, as for diabetic persons, a larger proportion 
of soy flour is used and some form of gluten is substituted for the 
wheat flour. The addition of the soy flour changes the proportion 
of protein and carbohydrates in the mixture, as will be noted from 
the composition of flours shown in Table VI. 


TaBLeE VI.—Composition of soy-bean flour in comparison with wheat flour, corn meal, 
rye flour, Graham flour, and whole-wheat flour.” 


Constituents (per cent). 


Kind of flour or meal. 
: . Carbo- 
Water.| Ash. Fat. | Fiber. |Protein. hydrates, 
SOVADC arn Lee ee hea cecal Maye ON Say ue Me ante 6.14 5.24 | 20.71 1.72 | 39.56 26. 63 
SOV AeA. arent wit ees bea einrauene ene be Couey Wares Allee 6. 10 6. 20 4. 50 2.05 | 47.30 33. 85 
AVA OUST Wie svete rer ee SIS nS Se ee ULE ith Mla oa SR 12. 00 .45 1.00 -20 11.00 75. 35 
COKov eh ays 00 ake teaeaes eS gO Ld eae EA UR ang 10. 00 - 90 2.70 . 80 &. 50 77.10 
DERVIS rae EL CNAs LE dL A MA ONG 9. 00 1.10 1.50 -65 | 12.00 75. 85 
(GTA TI Pe ae ire ek aaa Med ANE cere ey OU ee ag ss NEE 9. 60 1. 80 2. 20 1.90 | 12.60 71. 90 
WAROLGIWAEA tre essere ee marae thea ila cee CAN 10. 90 1.05 2. 00 1.00 | 12.00 73. 05 
1 Flour made from the whole soy bean. 2 Flour made from soy-bean cake. ! 


Although soy-bean milk has been used in both the fresh and the 
condensed form and in the manufacture of cheese in Japan and 
China for centuries, it only recently has been considered of possible 
importance in the United States. Soy-bean milk, owing to its food 
value and for sanitary reasons, is said to be of the greatest importance 
for cooking purposes and can be used by bakers, confectioners, and 
chocolate manufacturers. In Asiatic countries the whole bean is 


1 Attention has been given to the food value of soy beans in connection with studies carried on by the 
Office of Home Economics. See U. 8S. Dept. Agr., Farmers’ Buls. 58 and 121 and Office Expt. Stas. 
Bul. 159. 

2 Reported by the Bureau of Chemistry. 
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utilized in the manufacture of the milk, but quite recently it has 
been discovered that soy-bean meal, after the oil is extracted, is fully 
as useful fer milk purposes as the whole bean. 

If the milk from the soy bean is used in the manufacture of products 
as a substitute for milk, the labels of such products should indicate 
that the substitution has been made; otherwise it would constitute 
adulteration under the food and drugs act. 

In addition to its uses for flour and milk, the soy bean can be 
prepared as human food in numerous ways. The green bean, when 
from three-fourths to full grown, has been found to compare favorably 
with the butter or Lima bean. The dried beans may be used in the 
same way as the field or navy bean in baking or in soups. When 
prepared in either of these ways the dried beans require a somewhat 
longer soaking and cooking. The soy bean has been utilized not only 
in the United States but in European countries as a substitute for the 
coffee bean. When roasted and prepared, it makes an excellent sub- 
stitute for coffee. In Asia the dried beans, especially the green-seeded 
varieties, are soaked in salt water and then roasted, this product 
being eaten after the manner of roasted peanuts. 


SOY-BEAN MEAL AS STOCK FEED. 


Soy-bean meal, in addition to its use as-a fertilizer, is also used as 
stock feed. In Manchuria the cake or meal, mixed with bran and 
kaoliang stalks, is used as feed for horses and mules, but only when 
very hard work is done. It is also recognized in Japan as a valuable 
feed for work animals and as a fattening feed for stock not employed 
in farm work. 

In Europe soy-bean cake ground into meal is used almost entirely 
for feeding cattle, and the low price in comparison with other con- 
centrated feeds has made it very popular. Some hesitation was 
shown in the dairy countries of Europe when the meal was first 
introduced, as it was feared that the taste of the butter might be 
affected by feeding the meal to cows. However, experiments in these 
countries proved the fear groundless, and the demand for the meal 
‘increased steadily. The use of soy-bean meal in America is confined 
at the present time almost entirely to the Pacific States. It is con- 
sidered a valuable feed not only by dairymen but also by poultrymen. 

Practical experience, supplemented by carefully conducted experi- 
ments in the United States and European countries, indicates the 
high feeding value of soy-bean meal for all kinds of farm stock. 
The Massachusetts (Hatch) Agricultural Experiment Station con- 
ducted a series of tests comparing soy-bean meal with cottonseed 
meal for feeding dairy cows. It was found that although soy-bean 
meal imparts a noticeable softness to butter, the cottonseed butter 
was decidedly inferior in color, flavor, and texture. Doubtless a 


14 BULLETIN 439, U. S. DEPARTMENT OF AGRICULTURE. 


mixture of these meals in proper proportions would tend to produce a 
butter of the proper consistency. The value of soy-bean meal for 
producing meat, milk, and butter is well established. It is one of the 
cheapest of the highly nitrogenous feeding stuffs and is therefore 
one of the most economical for balancing rations deficient in nitrogen. 
Table VII shows the prices per short ton of soy-bean cake in com- 
parison with other oil cakes which enter largely into the feeding 
rations of cattle in European countries. 
Taste VII.— Value per short ton of soy-bean cake and other oil cakes in the principal 
European countries. 


[From U.S. Department of Commerce, Special Agent Series No. 84.] 


United Nether- 


Kind of meal. Germany. Kingdom. faa Denmark. | Sweden. 
Cottonseed, American... ._................ $35. 60 $35. 85 $39. 00 $36. 23 | $37.05 
Bryant eee att ee oo Ya a = 7 Ey (i) Oe ee iatne Wetec 33. 80 | 34.55 
mseed pressed e= 8 te - S eee Be 32. 20 35. $4 31. 75 33. 50 | 33. 40 
Beant, LGHSGUO LY 2s 12. ee 5 eo oe Se 30260 la: = Se 36. 10 35. 00 | 35. 25 


Alleged injurious effects from feeding soy-bean products have been 
reported to some extent in the United States and Europe, and their 
cause has been the subject of careful investigation. As yet, however, 
no proof is to be had of soy beans or their products causing any 
injurious effects. Owing to its high content of protein, the meal 
should be used with the same precautions as are observed with other 
highly concentrated feeds, to avoid digestive troubles. 

Table VIII gives analyses of soy-bean meal compared with similar 
concentrated feeds. As regards digestibility, soy-bean meal com- 
pares very favorably with other oil meals. 


TaBire VIII—Analyses ef soy-bean meal and other important oil meals. 


| 
i 


Constituents (per cent). 


Kind of meal. 


Nitrogen- 

Moistere.! Protein. Fat. free | Ash. Fiber. 

extract. | 
ERE R EST celina oe sadacpaayae tage ce i po ay | eae 877] 27.12) 5.39 5.96 
Cottonseed? 22200 4355 o26 ose sss Se ee 6. 62 40.22 7-41 28. 63 | 6.21 10.84 
Linseed (old process)-.--.-.-.-.-.----------] §.¢8 33.23 | 7-20 | 36.51 |, 5.40 8.68 
Canseed.(mew process)__ .-----.-_+----24+- 9. 63 37.51] 2.49{ - 36.03 | 5. 54 8.74 
Peale (GGCOruCaALed) == ~~ 52 ee 10.73 46.34 7.91 | 24.34 | 4.89 5.29 
UO WET SPCU e223 2525 ae ee ee ee 7.68 23. 80 7.94 27.49 | 5. 03 28. 06 


i Average analyses as reported by the Cattle Food and Grain Investigations Laboratory, Bureau of 
Chemisiry.- 


SOY-BEAN MEAL AS A FERTILIZER. 


The utilization of soy-bean meal for fertilizing purposes has been 
confined almost entirely to Asiatic countries. For centuries bean 
cake has been sent to the sugar plantations of southern China, and 
its use gradually spread to the plantations in Java and other tropical 
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islands. The high fertilizing value of the cake has long been recog- 
nized by the Japanese, who import large quantities annually for use 
in the rice fields and as an alternative manure for mulberry trees. In 
Manchuria large amounts of cake are used annually in soils of low 
fertility for both field and garden crops. 

Although large quantities of soy-bean cake have been imported 
into the United States during the last few years, there is no mention 
of its use in the manufacture of commercial fertilizers. With the 
recent production in the Southern States of bean cake and oil from 
southern-grown beans, fertilizer manufacturers have become inter- 
ested in the possibilities of the meal and have purchased consider- 
able quantities for this purpose. 

Like cottonseed meal, soy-bean meal contains considerab/e amounts 
of phosphoric acid and potash, a large proportion of which is ‘‘avail- 
able,’ but it is principally valued in fertilizers as a source of nitrogen. 
If the price is determined on the same basis as that used in calculat- 
ing the fertilizing value of cottonseed meal, the soy-bean meal is a 
more valuable product. Its composition with reference to fertilizing 
constituents and a comparison with cottonseed meal are shown in 


Table IX. 


TaBLe IX.—Fertilizing constituents of soy beans, soy-bean meal, and cottonseed meal. 


Constituents (per cent). 


Crop or product. Source of data. Pho 
Nitro- Am- shorie Potash 
gen. | monia. atl ; 
pestis SEBEEND 
SO lA Ao. see ysenwose Bureau of Chemistry................ 6.51 7.90 1.36 1.82 
Soy-bean cake........... New South Wales Department of 6.77 8. 23 1.33 2. 00 
Agriculture. 
Soy-bean meal!.._..___- Elizabeth City Cotton Oil Mills, 7.24 8.79 1.44 1. 85 
North Carolina. 
Soy-bean meal 2.._......|..... (Gaye rts) varie PaCS ei Mra Ee Om ANA Uod 9.37 1.36 1.82 
Cottonseed meal......... Average of 204 analyses......-...... 6.79 8. 24 2. 88 1.77 
1 From seed grown in 1914. 2 From seed grown in 1915. 


While soy-bean meal, as shown in Table IX, has a high value as a 
fertilizing material, a more economical practice would be to teed the 
meal to stock and apply the resulting manure to the soil. Feeding 
experiments indicate that much of the fertilizing value of feeds is 
recovered in the manure. 


USES OF SOY-BEAN OIL. 


The oil extracted from the soy bean belongs to the semidrying 
class of oils; that is, those having properties intermediate between 
drying oils, such as linseed oil, and nondrying oils, such as olive oil. 
This oil has a good color, has but a faint odor, and is rather palatable. 
In many respects it resembles cottonseed oil, but is of a more pro- 
nounced drying character. With the rapid growth of the soy-bean 
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industry many new trade uses for the oil have been found, and on 
account of its lower cost it has become an important competitor of 
other vegetable oils. 

One of the principal uses of the oil in Asiatic countries, chiefly 
China, is for food, it being consumed largely in the crude state by the 
poorer classes, but among the rich it is boiled and allowed to stand 
until clarified. The oil is also utilized in the Orient in the manu- 
facture of foodstuffs, paints, waterproof goods, soap, varnish, and 
printing ink, and for lubricating and lighting. 

Soy-bean oil was at first used in Europe and America in its crude 
state principally in the manufacture of soft soaps. It is now claimed 
that some soap manufacturers have a secret process by which the oil 
can be utilized in the manufacture of the best grades of hard soap’ 
To some extent it is being refined and placed on the European 
markets as an edible table oul. The refined oil is also used in the 
manufacture of butter substitutes, and in the Mediterranean coun- 
tries to blend for salad oil. In the search by manufacturers for new 
ous to replace linseed oil for paint purposes partly or wholly, soy- 
bean oil was found the most suitable. In Europe and the United 
States, paint grinders are using large quantities of soy-bean oil suc- 
cessfully in the manufacture of certain types of paint. Other trade 
uses of this oil are the manufacture of lnoleum and of a rubber sub- 
stitute, for which a factory has been established in Germany. 

As the process of refining soy-bean oil is improved and perfected 
there seems to be scarcely any use in which oil has a part in the 
manufacture of foodstuffs to which it will not be an important 
adjunct. 

Soy-bean oil has been studied with other oils in a series of experi- 
ments carried on by the Office of Home Economics and found to 
compare favorably with the more common culinary table oils with 
respect to the thoroughness with which it is assimilated. 


ANALYSES OF IMPORTANT VARIETIES OF SOY BEANS. 


Chemical analyses indicate that considerable variation in compo- 
sition exists among varieties of soy beans. In determining the range 
in the oil and protein contents of over 500 varieties grown in the 
variety tests at Arlington Farm, Va., the percentage of oil was 
found to range from 11.8 to 22.5 and of protein from 31 to 46.9. 
The composition of the principal varieties grown in the United States 
shows a very wide range in the percentage of oil (11.8 to 20.3) and 
also of protein (34.1 to 46.9) when grown in any one locality. At 
the present time the Mammoth Yellow variety is most generally 
grown throughout the South and is the one used in the production 
of oil. The yellow-seeded varieties, which are most suitable for the 
production of oil and meal, contain the highest percentage of oil. 


ily 
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Environment has been found to be a potent factor in the percentage 
of oil in the same variety.! Considerable differences occur in oil 
content when soy beans are grown in different localities. The Haber- 
landt variety grown in Mississippi, North Carolina, Missouri, Virginia, 
and Ohio gave the following percentages of oil, respectively: 25.4, 
22.8, 19.8, 18.3, and 17.5; while the Mammoth Yellow variety 
grown in Alabama, South Carolina, Tennessee, North Carolina, and 
Virginia gave, respectively, 21.2, 19.6, 19.5, 18.4, and 18.8. Variety 
tests conducted in various parts of the country indicate a higher per- 
centage of oil with the same variety for southern-grown seed. Similar 
results have been obtained in Manchuria, the North Manchurian 
beans showing an oil content of 15 to 17 per cent and the South Man- 
churian beans from 18 to 20 per cent. 

The soy bean lends itself readily to improvement by breeding, and 
experiments indicate the possibility of securing varieties of high oil 
content by selection. Individual plant selections from a Manchu- 
rian variety grown at Arlington Farm, Va., varied from 20.2 to 
25.5 per cent in oil content. Analyses of a large number of plant 
selections from the Mammoth Yellow variety, grown under identical 
conditions in the same field, showed variations in oil content from 
18.1 to 20.4 per cent. It is apparent that there is considerable 
variation in oil content of the same variety, and an opportunity is 
offered for developing strains of high oil content. (Table X.) 


TaBLE X.—Analyses for protein and oil of important varieties of soy beans grown at 
Arlington Farm, Va., Newark, Del., and Agricultural College, Miss. 


Fat. Protein. 
Variety. ght 
Virginia.2 | Delaware.3 Aeoie Virginia.2 | Delaware.3 Gail 
5 Per cent. Per cent. Per cent. Per cent. Per cent. Per cent. 
Mammo tiie ee ee eins SE Gia Rectan eae 18.6 a Oba| apathy teenies 41.4 
lolly brooks au a ee 16.8 16.8 18. 5 40.0 40.0 39.0 
MCI ae eee ea Loe) Se FO a a eR ae aA SNe SSN SSL I Hy [eee ere ae yl (ee ee ares 
Haberlandt. Sue wey cu ee) 18.3 A RCBRY fall Meaetstaass a eG a 38. 5 SSP Sey ee eae 
Medium Yellow .............. 19.3 G8 6:)| ou ees 34. 1 A()SQ)s| tat even aye ie 
LUTON SEE bey Ps Sen On a 16.6 16.9 17.4 40.3 40.5 39.6 
Chiquita aaa s sel ae a BPRS Gy cic Re am Re sh Se Oe ge) AGUO Nisin Gi). 7a auratus 
DOK Or eu Ma is ea al BAG rps cee UY, aah 20.7 SON OR eae 38.1 
Woeminetone see eae) 19.1 IN ee all amir Ake a 34.5 SOSING Ete ala pees 
Gyre line eee scien os ea TOE Sirs eatie nen iv 20. 2 SONSu | Ronee yaar 40.3 
Black Eyebrow............... AUC he fe RS eaten eve seats nl SIS RS 2 A (VS oat ane oe aN eS aa abe 
Shanghai ieee ie he toes IRAs stabi 18.5 BONG ey ges 41.4 
OKA Pere epee ae ite ak 15.9 17.2 16.4 39. 0 36. 4 40.1 
NAVAS) 01 Ss aC aR asa 18.4 18.8 Wieo 37.8 37.0 39.3 
Biloxi wey ey PSL aS coe aM Lae a | VA NM oA ge a PAU SH RO ee anaes BEE UT aig ne 46.3 
Bar che tesa ee Seb Le 4 Ta DSO a Na See 15.7 AOE MR a SING 41.0 
WINS am elena VAN Broil aes eran cic Be 17.9 ADO WM apUd caiman s 40. 6 


1 Garner, W. W., Allard, H. A., and Foubert, C. L. Oil content of seeds as affected by the nutrition 


of the plant. 


In Jour. Agr. Research, v. 3, no. 3, p. 227-249. 


1914. 


2 Analyses made by Mr. H. A. Piper, Bureau of Chemistry. 


,? Grantham, A. E. Soy beans. Del. Agr. E 


xp. Sta. Bul. 96. 39 p., illus. 


1912. 


4 Robert, J.C. Preliminary report on the economic value of the soy bean, p. 4, tab. 1. Miss. Agr. 


Coll., 1915. 


18 BULLETIN 439, U. S. DEPARTMENT OF AGRICULTURE. 


POSSIBILITY OF DEVELOPING A MANUFACTURING INDUSTRY WITH 
AMERICAN-GROWN SOY BEANS. 


The large annual importations of soy beans, oil, and cake into the 
United States during the last few years indicate a ready market for 
products obtained from American-grown beans. The demand for the 
oil, especially in the manufacture of soap, and its possibilities in the 
manufacture of paints are very large, and it should be a strong com- 
petitor of other vegetable oils, for which the demand is constantly 
increasing both in this country and in Europe. When the meal 
becomes properly recognized as a feed material for the production of 
beef and butter, there will be practically an unlimited market for 
it as feed. In the dairy countries of Europe, oil meals form a most 
important part in the stock rations. Denmark feeds more than a 
tenth of a ton of cottonseed cake (besides other kinds of oil cake) per 
head of cattle per year. If the cattle in the United States were to 
be fed at the same rate, the total oil cake or meals of all kinds pro- 
duced in this country would be insufficient to supply the demand. 
The numerous experiments being conducted in the preparation of 
soy-bean products for human food will doubtless result in a much 
larger use of the meal for this purpose. 

It is not expected that the soy-bean industry will develop in the 
near future to the extent attained in Manchuria. This mdustry 
should, however, develop gradually and the soy bean become an 
important crop in the regions most favorably situated for seed pro- 
duction, especially the cotton belt. Since the boli weevil first entered 
Texas in 1892, it has been an increasingly important factor in the 
annual production of cottonseed. At the present time the weevil is 
found more or less extensively in Texas, Louisiana, Mississippi, Okla- 
homa, and Alabama and is annually extending its range from 40 to 
70 miles. From available statistics it has been estimated that the 
weevil causes a reduction of at least 50 per cent of the cotton crop in 
regions invaded by it. As the range of the weevil is gradually extend- 
ing eastward, where conditions are more favorable for greater damage 
to the cotton crop, it is readily seen that the quantity of cottonseed 
available for oil and meal production will be affected to a greater or 
lesser extent. In Table XI the effect of the boll weevil on the pro- 
duction of cottonseed is plainly shown. The soy bean offers an 
excellent opportunity to the planter to adjust his plantation man- 
agement so that he can offset the weevil damage and with profit to 
himself furnish the cotton-oil mill owners a source of oil and meal. 
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TABLE XI.—Acreage, vCal, and value per ton of cottonseed in the boll-weevil 


States. 


[The numbers printed in black-faced type indicate the beginning of boll-weevil invasion.] 


United States. Louisiana. 
Year. 
Cotton- Value Cotton- Value 
aches. seed. per ton Acres. | seed. per ton 
| 
Tons. Tons. 
USO O Nea abe eae eee M uM Ge ue UN ce NM 24,275,101 | 4,668,000 $10.28 | 1,376,254 | 338,388 $10. 29 
IQ ()D Aiea ty emo OnMmetare ay NEU NBER 1h 27,114,103 5 092, 000 iyi) 1,617, 586 422, 685 13. 50 
HL 3 pe ae hae Pe SL oS USNR ie aes 28, 016, 893 4, 716, 000 17.82 | 1,642,463 | 395,000 18. 74 
TSO sa i aaa bu Aa ee UE AN ae np 30, 053, 739 6, 497, 000 14.15 | 1,745,865 | 521,000 13. 93 
TICLES St AE INA OC ew 26,117,153 | 5,060,000 14.89 | 1,561,774 | 246,000 15. 97 
TEL Si ps ais ga INS a CS i a 31,374,000 | 5,913,000 13.76 | 1,739,000} 440,000 12. 39 
TIO eases ha a es Se 31,311,000 | 4,952,000 17.64 | 1,622,000} 300,000 16. 00 
OOS raeerermtlepa une same bec sen eee) Sec 32,444,000 | 5,904, 000 15.65 | 1,550,060 | 209,000 16. 41 
TODO) es ES SRO eee ey ne a 32,044,000 | 4,462,000 27.96 957,000 | 112,000 29. 28 
I eee GE Shaan na Re eV DA EAN 2 Be 22,403,000 | 5,175,000 27.60 975,000 | 109,000 26. 42 
GIT OS Se 36,045,000 | 6,997,000 18.21 | 1,075,000 | 171,000 18.59 
FU eRe aN cnn ce NN a AL aioe Ts Cc) A 34, 283,000 | . 6, 104, 000 21.03 929,000 | 167,000 22.15 
TIGR See RR RASA 37,089,000 | 6,305,000 24.84 | 1,244,000 | 197,000 20. 66 
TG ee as ae AS eee Se eM Nt a aa 37,406,000 | 7,186,000 17.93 | 1,340,000 |! 200,000 18.60 
| 
Mississippi. T exas.2 
boa Cott Val Cott Val 
‘otton- alue i 2 /otton- Jalue 
ANGIE: seed. per ton Acres. seed. per ton 
Tons. Tons. 

SOO MME ener Nate lae Ton ES ii 2, 897, 920 634,083 | $10.55 | 6,960,367 | 1, 262, 651 $9. 82 
TOO as ek sh NN Ie ae aN 3, 183, 989 691, 007 14. 60 7,640,531 | 1,198, 140 15. 00 
OR en LAL ae CR a 3, 327, 960 686, 000 18.72 | 7,801,578 | 1,185,000 17.95 
TIGA Co Oe VIE DT eae ne ae 3, 632, 458 861, 000 15.57 | 8,355,491 | 1,507,000 14. 32 
FUG () peer ra teat enya Pen Los / USER Oe. alee A 3, 051, 265 574, 000 15. 49 6, 945, 501 | 1, 219, 000 12.75 
TROY <3 Soy ASP AE Se ee 3, 408, 000 680, 000 12.41 | 8,894,000 | 1, 858, 000 12.50 
AGO oie ea arene A WRENS Glee 2, 220, 000 652, 600 15.50 | 9,156,000 | 1,024, 000 17.35 
QO Sierywicem des Rius Wa Maecenas UNL L1G 3, 395, 000 736, 000 15.64 | 9,316,000 | 1, 698, 000 13. 91 
AIO) QU pire up fence ENB nero A TLE 3, 400, 000 481, 000 29.50 | 9,930,000 | 1, 122,000 26.16 
ANGI) eae tegen ete ML bee ay leg 2s LE 3, 317, 000 561, 000 28.69 | 10,060, 000 | 1,356, 000 24. 60 
MOM Ieee pa emer Miles bound ke i RG 3,340, 000 535, 000 20.01 | 10,943,000 | 1, 893, 000 17.70 
TOs RU ee) 2, 889, 000 465, 000 24.39 | 11,338,000 | 2,171,000 18. 28 
ONS paren a yee animes apnea as (iat [sya ea Slit 2 3, 067, 000 583, 000 | 24.77 | 12,597,000 | 1,755,000 23. 02 
HE ei eA STS PL 3, 100, 000 553, 000 18. 69 | 12,052,000 | 2,043,000 | 15. 30 


_1Compiled from U.S. Dept. Com., Bur. Census Bul. 10 (Quantity 
1899-1903), 1904; Bul. 111 (Cotton production and statistics of cottonseed products: 1910), 1911; Bul. 131 
(Cotton production and distribution, 1914-15), 1915. 
2'The boll weevil entered Texas in 1892. 


of cotton ginned in the United States, 


Although the seed is the factor of prime importance, the improve- 
ment to the soul from growing a legume and using the straw as feed 


should be considered in estimating the value of the crop. 


In view of 


the short working season and the fact that no additional equipment is 
essential in using the soy bean, it seems that the soy-bean oil and meal 
industry should become an important adjunct of the cotton-oil mills. 

The soy-bean industry has gained such importance in Europe that 
the various countries have been conducting extensive investigations 
in their African colonies for the production of seed in competition with 


the Manchurian beans. 


When soy beans were first imported from 
Manchuria, the price was about $24 per ton on the European market, 
but the competition of the European countries for the raw romacknet 
brought the price quickly to $45 per ton, and during the last three 
years quotations on the different markets average about $40 per ton. 


- 
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At these prices it was found that the African colonies were in a favor- 
able position to compete with the bean growers in Manchuria. 
Moreover, it is evident that the farmer in America is able to compete 
on the European and home markets both with the Manchurian and the 
African bean at the prices prevailing during the last three or four years. 
Although the cotton-oil mills in the United States estimate that the 
soy bean can not be worked profitably at a much higher price than $1 
per bushel, and then onty when the price of cottonseed is higher, 
available statistics (Table XII) show that the oil mills in Europe have 
been paying in many instances higher prices for soy beans than for 
cottonseed. 
“ Although the selling price f. 0. b. Manchurian ports ranges from $30 
to $35 per ton, the transportation makes the price approximately $40 
at American and European ports. If the American grower can raise 
the beans profitably at $1 per bushel of 60 pounds, the higher yields 
of seed obtained in this country and planting and harvesting by 
machinery should enable him to compete on the European market. 


TABLE XII.—Comparative prices per ton of cottonseed and soy beans cn the European 
market, 1911 to 1914, inclusive. 


| 
1911 1912 1913 1914 


Country. | 
| Soy |Cotton-| Soy Cotton-| Soy (Cotton-| Soy Cotton- 
| beans. | seed. | beans. | seed. | beans. | seed. | beans. | seed. 
a Sn ns 
UnitedsKimpdom 20 eos. 5 ss. | $35.18 | $35.86 | $40.42 | $37.07 | $40.47 | $36.76 $40.57 | $33.63 
Germany ....- Be Sat See ees eee 37.48 38.78 | 41.37 39.77 | 36.97 40-37 | - 3124052 aes 
iReyeriper a se eae eee aS 36.33 |. 37.32 | 40.89 |° 38.42) 3872 |. 38 5612-2 ae James 


Note.—These figures represent the average price per ton as shown by the importations and valuations 
of these crops in the Annua: Statement of the Trade of the United Kingdom with Foreign Countries and 
British Possessions ad in t.e Statistik des Deutschen Reichs. 


The soy bean is already a crop of high value in American agriculture 
and seems destined to be of far greater importance, especially in the 
cotton belt, not only as a cash crop but as an aid in maintaining the 
fertility of the soil. With a mutual understanding of the possibilities 
of the soy bean and its products, the industry should become a most 
important one in conjunction with the cottonseed-oil industry. 
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